THE SIMPLE NITROGEN AND SULFUR COMPOUNDS       05
variety of other groups, such as CI, I3r, I, CN, IT, OC^IIr,, NO-,
S02H, etc. These special applications of the diazoniuin (com-
pounds are seldom used in qualitative work since the simpler
reactions are usually sufficient.
In addition to replacement reactions, the diazonium coin-
pounds readily undergo coupling reactions with many phenols
and amines. These reactions, which are of groat/ technical impor-
tance, are also of value in both qualitative and quantitative
organic work.
Problem 26.—-What reagents and conditions tiro itscd to replace the
diazonium group with (a) chlorine, (b) —O^N, mid (c) hydrogen? How
may a diazonium compound be converted into a hydra/ine?
Problem 27.—Write the equations to illustrate the coupling reactions
of diazonium compounds with phenols and with tertiary aromatic ainincH.
Secondary aromatic amines hehave as do the corresponding
amines in the aliphatic series; they form nitroso compounds
which are neutral substances and only sparingly soluble; in water.
They separate from solution when the amine hydroehloride is
treated with sodium nitrite solution. Occasionally, when these
nitroso compounds are solids, they may bo used for derivatives.
The Tertiary Amines.—This class of amines differs from
ammonia and the primary and secondary amines in its non-
activity with acyl halidcs and anhydrides.
Many amines, including the tertiary type, form double salts
with such reagents as chloro-platiriie acid, picric acid, etc. These
derivatives are of importance in analytical work in connection
with identification tests. The formation of picrates, however,
is not peculiar to the amines; in fact, such derivatives may ik*
prepared even from the hydrocarbons of the naphthalene and
anthracene series.
Tertiary amines may add alkyl halides and form quaternary
ammonium compounds which arc often solids with definite melt-
ing-points. The alkyl iodides are usually applied for this purpose.
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An important reaction of aromatic tertiary amines consists in
the formation of nitroso derivatives when the amine salt in acid

